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INTEGRATED CIRCUIT PACKAGES 
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January 29, 2002 

1185 Avenue of the Americas 
New York, New York 10036 
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Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 



Certificate of Correction Branch 



Certificate 

JUN 1 4 2006 

of Correction 



Attention : 

Sir: 

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R. §1.323 

Patentee encloses herewith one (1) original and one (1) copy of 
Patent Office Form PTO/SB/44 (Form PTO-1050) indicating errors in 
the above-identified subject patent, attached hereto as 
Exhibit A . 

The 'error being corrected on Form PTO-1050 is as follows: 



1. The following should be added to the patent and 
should read - 

-- (30) Priority Application Priority Data 

Oct. 1, 2001 (SG) 200106032-6 — 



06/12/2006 RKEBRAH1 00000146 6B38637 

01 FC:1811 100.00 OP 
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Patentee respectfully requests that a Certificate of Correction 
under 37 C.F.R. §1.323 and 35 U.S.C. §255 which provides for the 
correction of a "mistake of a clerical or typographical nature, 
or of minor character, which was not the fault of the Patent and 



correction does not involve such changes in the patent as would 
constitute new matter or would require reexamination. 

The above-mentioned mistake occurred in good faith. The relevant 
facts and circumstances are discussed infra . 

Upon identification of the above-mentioned error in the patent, 
Patentee conducted an investigation of the cause of the error. 
As a result of the investigation, it became apparent that 
Patentee's claim for priority of Singapore Patent Application No. 
2001,06032-6, filed October 1, 2001 (the "Priority Application" ) 
was not indicated on the subject patent because the certified 
copy of the Priority Application submitted by Patentee on May 21, 
2002 was not associated with the Patent Office file for the 
above-identified U.S. patent application. Patentee also 

determined that the certified copy of the Priority Application 
was > not associated with the Patent Office file for this 
application because the transmittal letter accompanying the 
certified copy of the Priority Application incorrectly listed the 
application Serial Number as "10/059,941" instead of 
"10/059, 940", as a result of a clerical error. A copy of the 
transmittal letter filed with the Patent Office on May 21, 2002 
is a'ttached hereto as Exhibit B . It was confirmed through the 
public Patent Application Information Retrieval (PAIR) system 
that the transmittal letter and certified copy of the Priority 
Application filed by Patentee with the Patent Office on May 21, 
2002 was received by the Patent Office and entered in the file of 



Trademark Office 



be issued for the subject patent. 
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application Serial No. 10/059,941. A computer printout of a 
listing of the contents of the file wrapper of application Serial 
No. 10/059,941 is attached hereto as Exhibit C that includes, 
amongst other entries, "Foreign Priority Papers Filed" containing 
23 pages and associated with a Mail Room Date of "06-03-2 002" . A 
copy of the 23 page "Foreign Priority Papers Filed" associated 
with the "06-03-2002" Mail Room Date which was downloaded from 
the PAIR database of the file wrapper for application Serial No. 
10/059,941 is attached hereto as Exhibit D . 

Accordingly, Patentee respectfully submits that Patentee 
submitted on May 21, 2002, and the Patent Office received, the 
required certified copy of the Priority Application, and that the 
incorrect listing of the application Serial Number on the 
transmittal letter submitted along with the certified copy of the 
Priority Application on May 21, 2002 was the result of a clerical 
error which occurred in good faith. 

No fee other than the enclosed fee of $100.00 is required under 
37 C.F.R. §1. 20(a) for this Request Under 37 C.F.R. §1.323. 
Accordingly, patentee respectfully requests that a Certificate of 
Correction under 37 C.F.R. §1.323 be issued in accordance with 
the attached Form PTO/SB/44 (PTO-1050) . 



Patentee 

U.S. Patent No. 

Issued 

Page 4 



Wen Dong Song et al . 
6, 838, 637 B2 
January 4, 2005 



If the Request for Certificate of Correction on the basis 
discussed supra is denied, Patentee requests that the following 
be treated as a Petition to Accept an Unintentionally Delayed 
Claim for Priority Under 37 U.S.C. 119 (a) -(d) or 365(a) Pursuant 
to 37 C.F.R. §1. 55(c), and pursuant to 37 C.F.R. §1. 55(c) (2), 
Patentee authorizes the Patent Office to charge the $1,370.00 fee 
required under 37 C.F.R. §1.17 (t) for the Petition to Accept an 
Unintentionally Delayed Claim for Priority, to Deposit Account 
No. 03-3125. 

The discussion of relevant facts and circumstances supra is 
incorporated in its entirety in the following discussion in 
connection with the Petition. 



37 C.F.R. §1. 55(c) provides that: 

If a claim for priority under 35 U.S.C. 119(a)-(d) or 
' 365(a) is presented after the time period provided by 
paragraph (a) of this section, the claim may be 
accepted if the claim identifying the prior foreign 
application by specifying its application number, 
country (or intellectual property authority) , and the 
day, month, and year of its filing was unintentionally 
delayed. A petition to accept a delayed claim for 
priority under 35 U.S.C. 119(a)-(d) or 365(a) must be 
accompanied by: 

(1) The claim under 35 U.S.C. 119(a)-(d) or 
365(a) and this section to the prior foreign 
application, unless previously submitted; 

(2) The surcharge set forth in § 1.17(t); and 

(3) A statement that the entire delay between 
the date the claim was due under paragraph 
(a) (1) of this section and the date the 
claim was filed was unintentional. 



Patentee : Wen Dong Song et al. 

U.S. Patent No. : 6,838,637 B2 
Issued : January 4, 2005 

Page 5 

Pursuant to 37 C.F.R. §1.55 (c)(1), Patentee provides the 
following showing of the claim of priority under 35 U.S.C. 
119(a)-(d) or 365(a) and 37 C.F.R. §1.55. 

On April 11, 2006 Patentee became aware that the subject patent 
did not indicate a claim for priority of the Priority 
Application. Prior to April 11, 2006, Patentee was not aware 
that the subject patent does not indicate a claim for priority of 
the .Priority Application. Promptly upon learning that the 
subject patent did not indicate a claim of priority of the 
Priority Application, and upon learning of the relevant facts and 
circumstances described supra , Patentee caused this Petition to 
be prepared and filed. The entire delay between the date the 
claim was due under 37 C.F.R. §1.55 (a) (1) and the date the claim 
was 'filed was unintentional as set forth below. 

The application from which the subject patent issued was filed on 
January 29, 2002 under 37 C.F.R. §1.10. The application 
contained, among other items, an executed Declaration and Power 
of Attorney, a copy of which is attached hereto as Exhibit E . 
The executed Declaration and Power of Attorney contained a claim 
for priority of the Priority Application. Pursuant to 37 C.F.R. 
§1. 55(a) (1) (i) , the executed Declaration and Power of Attorney 
identified the Priority Application by specifying the application 
number of the Priority Application, the country (or intellectual 
property authority) in which the Priority Application was filed, 
and the day, month and year of the filing of the Priority 
Application. Pursuant to 37 C.F.R. §1.55 (a) (1) (i) , the claim for 
priority of the Priority Application was due February 1, 2003. 
Accordingly, the claim for priority of the Priority Application 
was timely filed. 
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The Filing Receipt mailed February 25, 2002 by the United States 
Patent and Trademark Office for the application from which the 
subject patent issued reflects the claim for priority of the 
Priority Application. A copy of the Filing Receipt attached 
hereto as Exhibit F . 

As discussed supra , the serial number of the application from 
which the subject patent issued was incorrectly identified on the 
Transmittal owing to a clerical error that occurred in good 
faith . 

Application Serial No. 10/059,941 is unrelated to the application 
from which the subject patent issued, application Serial No. 
10/059,940. Patentee respectfully submits that Patentee intended 
to file the Transmittal and the certified copy of the Priority 
Application in the United States Patent and Trademark Office file 
for the application from which the subject patent issued, 
application Serial No. 10/059,940. 

Pursuant to 37 C.F.R. §1. 55(c) (3), Patentee states, and 
respectfully submits that the foregoing shows, that the entire 
delay between the date the claim was due under 37 C.F.R. 
§1.55 (a) (1) and the date the claim was filed was unintentional. 

This' Petition is being promptly filed after Patentee became aware 
that the subject patent did not indicate a claim of priority of 
the Priority Application, given the extent of the investigation 
that needed to be and was conducted, for its preparation. 
Accordingly, the undersigned submits that this Petition is being 
filed promptly after Patentee became aware that the subject 
patent did not indicate a claim of priority of the Priority 
Application . 
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If any additional fee is required, authorization is hereby given 
to charge the amount of any such fee to Deposit Account No. 
03-3125. 



Respectfully submitted, 
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Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

Attention: Certificate of Correction 
Branch 




White 



Date 







John P 




I White 



Registration No. 28,678 
Attorney for Patentee 
Cooper & Dunham LLP 
1185 Avenue of the Americas 
New York, New York 10036 
(212) 278-0400 
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It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Title page 

The following should be added to the patent and should read - 
— (30) Foreign Application Priority Data 

Oct. 1, 2001 (SG) 200106032-6 



MAILING ADDRESS OF SENDER (Please do not use customer number below): 
John P. White, Esq., Cooper & Dunham LLP 

ii85 Avenue of the Americas 

New York, NY 10036 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office. U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 



If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Title page 

The following should be added to the patent and should read - 
— (30) Foreign Application Priority Data 

Oct. 1, 2001 (SG) 200106032-6- — 



MAILING ADDRESS OF SENDER (Please do not use customer number below)- 
John P. White, Esq., Cooper & Dunham LLP 
1185 Avenue of the Americas 
New York, NY 10036 

This collection ^information is required by 37 CFR 1.322, 1.323. and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1 0 hour to 
complete, including gathering, prepanng. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
forms TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria 
VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : Wen Dong Song, et al . 

Application No. : 10/059,941 

Filed : January 29, 2 0 02 



For 



METHOD AND APPARATUS FOR DEFLASHING OF 
INTEGRATED CIRCUIT PACKAGES 



1185 Avenue of the Americas 
New York, New York 10 036 
May 21, 2002 



Assistant Commissioner for Patents 
Washington, D . C . 2 0231 

Sir : 

TRANSMITTAL OF CERTIFIED COPIES OF EARLIER FILED FOREIGN 
APPLICATION AND CLAIM TO PRIORITY PURSUANT TO 35 U.S.C. §119 

Applicants submit herewith certified copies of Singapore Patent 
Application No. 200106032-6 in Singapore on October 1, 2001, and 
cited in Applicant's Declaration pursuant to 37 C.F.R. §1.63. 

Applicants hereby claim the benefit of the October 3, 2001 filing 
date pursuant to 35 U.S.C. §119 and 37 C.F.R. §1. 55(a). 

Respectfully submitted, 



I hereby certify that this paper is being 
deposited this date with the U.S. Postal Service 
with sufficient postage as first class mail in 
an envelope addressed to: Assistant Commissioner 
for Patents, Washington, O.C. 20231. 



John P. White Date 
Reg. No. 28,678 




Jol^n^P. White 
Registration No. 28,678 
Attorneys for Applicants 
Cooper Sc Dunham LLP 
1185 Avenue of the Americas 
New York, New York 10 036 
(212) 278-^00 
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the original documents submitted by the applicant. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

RECEIVED 

: Wen Dong Song, et al . 

J UN 0 6 2002 

: XO/059,94! GROUP 3600 

: January 29, 2002 



Applicants 
Application No. 
Filed 
For 



METHOD AND APPARATUS FOR DEFLASHING OF 
INTEGRATED CIRCUIT PACKAGES 



118 5 Avenue of the Americ 
New York, New York 10036 
May 21, 2 002 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

TRANSMITTAL OF CERTIFIED COPIES OF EARLIER FILED FOREIGN 
APPLICAT ION AND CLAIM TO PRIORITY PURSUANT TO 35 U.S.C. §119 1 J 

Applicants submit herewith certified copies of Singapore Patent 
Application No. 200106032-6 in Singapore on October 1, 2001, and^QfoJ^ 
cited in Applicant's Declaration pursuant to 37 C.F.R. §1.63. 




Applicants hereby claim the benefit of the October 3, 2001 filing 
date pursuant to 35 U.S.C. §119 and 37 C.F.R. §1. 55(a). 



Respectfully submitted, 




I hereby certify that this paper is being 
deposited this date with the U.S. Postal Service 
with sufficient postage as first class mail in 
an envelope addressed to: Assistant Connrissioner 
for Patents, Washington, D.C. 20231. 



tfohn'P. White 
^egy'wo. 28,678 



Date 




Johri P.. White 
Registration No. 28,678 * 
Attorneys for Applicants 
Cooper & Dunham LLP 
1185 Avenue of the Americas 
New York, New York 1003 6 
(212) 278-0400 
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REGISTRY OF PATENTS 
SINGAPORE 



This is to certify that the annexed is a true copy of the following 
Singapore patent application as filed in this Registry. 



Date of Filing : 1 OCTOBER 2001 

Application Number : 200106032-6 

Applicants) ; DATA STORAGE INSITUTE 

Title of Invention : METHOD AND APPARATUS FOR 

DEFLASHING OF INTERGARTED CIRCUIT 
PACKAGES 



Sharmaine Wu Shee Mei 
Assistant Registrar 
for REGISTRAR OF PATENTS 
SINGAPORE 



PATENTS FORM 1 SINGAPORE Rl 

PATENTS ACT 
(CHAPTER 221) 

PATENTS RULES 0 ] OCT 2001 

The Registrar of Patents 200106032~6 

Registry of Patents 



REQUEST FOR THE GRANT OF A PATENT 

THE GRANT OF A PATENT IS REQUESTED BY THE UNDERSIGNED ON THE BASIS OF 

THE PRESENT APPLICATION 



I. Title of Invention 


METHOD AND APPARATUS FOR DE FLASHING OF INTEGRATED CIRCUIT 
PACKAGES 


II. Applicant(s) 


(a) Name 


DATA STORAGE INSTITUTE 


(See note 2) 


Body Description/ 
Residency 


A company limited by guarantee 




Street Name & Number 


DSI Building, 5 Engineering Drive 1 

(off Kent Ridpe Crp^rent NTI<^ 




City 






State 






Country 


Singapore 117608 




(b) Name 






Body Description/ 
Residency 






Street Name & Number 






City 






State 






Country 






(c) Name 






Body Description/ 
Residency 






Street Name & Number 






City 






State 






Country 





-2- 0 t OCT 2001 

200106032-6 



TIT Declaration of Priority 
(see note 3) 


Country/Country Designated 




File No. 




Filing Date 








Country/Country Designated 




File No. 




Filing Date 








Country /Country Designated 




File No. 




Filing Date 








IV. Inventors 
(see note 4) 

(a) the applicant(s) is/are 
the sole/joint 
inventor(s) 

(b) A statement on Patents 
Form 8 is/will be 
furnished. 


| | Yes [7] No 
fx] Yes Q No 


V. Name of Agent (if 
any) (See note 5) 


ALLEN & GLEDHILL 


VI. Address for Service 
(See note 6) 


Block/Hse No. 


36 


Level No. 


18 


Unit No./PO Box 


01 


Postal Code 


068877 


Street Name 


ROBINSON ROAD 


Building Name 


CITY HOUSE 


VII. Claiming an earlier 
filing date under 
Section 20(3), 26(6) or 
47(4). (See note 7) 


Application No. 




Filing Date 








[Please tick in the relevant space provided]: 

( ) Proceeding under rule 27(1 )(a). 

Date on which the earlier application was amended = 

or 

( ) Proceeding under rule 27(1 )(b). 



0 1 OCT 2001 

200106032-6 



VIII. Invention has been 
displayed at an 
International Exhibition 

(See note 8) 


| | Yes [x] No 


IX. Section 114 
requirements 
(See note 9) 


The invention relates to and/or used a micro-organism deposited for the 
purposes of disclosure in accordance with Section 1 14 with a depository 
authority under the Budapest Treaty 

| | Yes 0 No 


X. Check List 

(To be filled in by applicant 
or agent) 


A. The application contains the following number of sheet(s; 


>:- 


1 . Request 

2. Description 

3. CIaim(s) 

4. Drawing(s) 

5. Abstract 


4 
7 
3 
5 
1 


Sheets 
Sheets 
Sheets 
Sheets 
Sheets 


B. The application as filed is accompanied by:- 


1 . Priority document 

2. Translation of priority document 

3. Statement of Inventorship & right to grant 

4. International Exhibition certificate 


X 




XI. Signature(s) 
(See note 10) 


Applicant (a) 




Date 


1 October 2001 




Applicant (b) 




Date 






Applicant (c) 




Date 







31 jm t e tOUS, 



NOTES: 



-4- 



0 1 OCT 2001 

200106032-6 



1. This form when completed, should be brought or sent to the Registry of Patents together with the prescribed fee and 3 copies of the 
description of the invention, and of any drawings. 

2. Enter the name and address of each applicant in the spaces provided at paragraph 0. Names of individuals should be indicated in full 
and the surname or family name should be underlined. The names of all partners in a firm must be given in full. The place of residence of 
each individual should also be furnished in the space provided. Bodies corporate should be designated by their corporate name and country 
of incorporation and, where appropriate, the state of incorporation within that country should be entered where provided. Where more than 
3 applicants are to be named, the names and address of the fourth and any further applicants should be given on a separate sheet attached to 
mis form together with the signature of each of these further applicants . 

3. The declaration of priority at paragraph lH should state the date of the previous filing, the country in which it was made, and indicate 
the file number, if available. Where the application relied upon in an International Application or a regional patent application e.g. European 
patent application, one of the countries designated in that application [being one falling under the Patents (Convention Countries) Order] 
should be identified and the name of that country should be entered in the space provided. 
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Method and apparatus for deflashing of integrated circuit packages. 

This invention relates to a method and apparatus for laser deflashing of integrated 
circuit (IC) packages. In particular, it relates to a method and apparatus for removing 
flash from heat sinks as well as leads and bars in IC packages without damage. 

A plastic-encapsulated microcircuit consists of an IC chip physically attached to a 
leadframe, electrically interconnected to input-output leads mid moulded in a plastic 
that is in direct contact with the chip, leadframe, and interconnects. With major 
advantages in cost, size, weight, performance, and availability, plastic packages have 
attracted 97% of the market share of worldwide microcircuit sales. 

During the moulding process, it is known that moulding compound can flow through 
the mould parting line and onto the leads of the device. In its thinnest form, this material 
is known as resin bleed or thin flash. A thicker bleed of material is known as flash. If 
this material is left on the leads it will cause problems in the downstream operations of 
lead trimming, forming, and solder dipping and/or plating. In some cases, plastic 
packages are designed with an integral heat spreader exposed to air to meet high 
thermal and electrical performance demands. The die is attached directly to the heat 
spreader to minimize the thermal resistance. During the moulding process, moulding 
compound usually leaks out and forms flash on heat sink surfaces. This will greatly 
limit heat sink function and even cause damage of the plastic packages. Therefore, 
deflashing of IC packages is one of critical processes in the manufacturing. 

Mechanical and chemical deflashing are conventional deflashing techniques in IC 
packaging lines. For removing resin bleed or thin flash, it is excellent to use chemical 
deflashing technique. Plastic packages are immersed in a chemical tank for a specified 
time and checked for the degree of deflashing. Effectively de flashed components are 
rinsed and air-dried. However, it has distinct drawbacks. First, chemical solution used 
for deflashing can potentially hurt component performance. Second, there is the 
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significant cost of handling and disposing toxic materials during and after defiashing 
Mechanical defiashing techniques such as suction gun, pressure gun, wet blast and 
impeller wheel are usually used to remove flash on round leads, heat sinks and lead 
frames, and flash between tie bars and leads. However, it also has distinct drawbacks as 
5 shown in R. F. Zecber "Defiashing encapsulated electronic components"; Plastics 
Engineering, June (1985), pp. 35-38. For example, some dust is needed to clean up. 

Laser defiashing as a new defiashing technique was disclosed in US patents Nos. 
5099101 and 5961860, and Singapore patent WO 00/37209. In above patents, YAG 
laser or excimer laser is used to remove flash. Since heat sinks as well as leads and bars 

10 are made of copper or copper substrate with metal coating layers, YAG laser or excimer 
laser easily induces damage of heat sinks as well as leads and bars in air at high laser 
fluence. Our new findings indicate that as flash especially thick flash has been removed 
by YAG or excimer laser ablation, the laser also induces damage such as oxidation of 
heat sinks as well as leads and bars. In fact, only thin flash can be removed by YAG or 

15 excimer laser defiashing at low laser fluence and pulse number without damage such as 
oxidation of heat sinks as well as leads and bars. Therefore, how to remove flash 
without damage is key issue for laser defiashing application in industry 

In accordance with a first aspect of the present invention there is provided a method of 
defiashing IC packages. The method comprises the steps of directing a first laser beam 
20 in the infra-red frequency range onto flash area for removing top layer of flash; and 
subsequently directing a second pulsed laser beam onto the flash area at low laser 
fluence and pulse number for removing the thin layer of flash remained after application 
of the first laser beam. 

Since heat sinks as well as leads and bars are high reflective materials to infra-red 
radiation, the first laser irradiation only induces low temperature rise of the heat sinks, 
leads and bars. In addition, the thin layer of flash remained after the first laser 
defiashing plays an important part in avoiding damage such as oxidation. Therefore, the 
damage can be effectively avoided during the first laser defiashing. when infra-red laser 
irradiates the flash area. The first laser can effectively remove top layer of flash 
especially thick flash. However, a ihin layer of flash remains on heat sinks as well as 



25 



30 



leads and bars after ihe first laser deflashing. That means that the first laser deflashing 
on its own cannot meet industrial demands. To complete effective deflashing, the 
second laser is applied deflashing at low laser fluence and pulse number can effectively 
remove the thin flash remained after the first laser deflashing without damage in 
accordance with this invention. 

The first laser may, for example, by a CO2 laser. It may applied in pulses, each with a 
typical duration in excess of 1 u,s. Alternatively, it may be applied in a continuous wave 
(CW) mode. 

The second laser may operate over a wide spectral range, for example, from infra-red to 
ultra-violet. It may suitably be a YAG laser. The second laser is, most preferably, 
applied in short-duration pulses. It has been found that a pulse length of less than 100ns 
is to be preferred to produce effective deflashing, without causing a significant and 
detrimental temperature rise in sensitive components, such as leads and bars, of the IC 
at low laser fluence and pulse number. 

In accordance with a second aspect of the present invention, there is provided an 
apparatus for deflashing IC packages comprising: a conveyor system for carrying IC 
packages to appropriate position; a mask placed on IC packages for exposing flash area 
to laser beams; first and second lasers for generating laser beams; and a scanning 
system for each laser; wherein the belt conveyor is movable relative to each laser beam, 
the two galvanometers being used to scan respective laser beams in turn on a flash area 
of the IC packages. 

With the present invention, the damage of heat sinks as well as leads and bars can be 
effectively avoided; the flash on heat sinks as well as leads and bars can be effectively 
removed by laser irradiation. 

Apparatus embodying the invention may further comprise an exhauster for removing 
flash debris. 

The first laser may be a CO2 laser. Moreover, the first laser may be a pulsed laser or a 
continuous wave laser. 
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The second laser is typically a YAG laser. The second laser may have a wavelength of 
1064 nni or 532 inn. 

In typical embodiments, the second laser has predetermined pulse-duration. For 
example, the predetermined pulse duration is between 1 fs and 1000 ns; e.g. 7 ns. 

5 Embodiments of the invention will now be described in detail, by way of example, and 
with reference to the accompanying drawings, in which: 

Figure 1 is a schematic diagram showing the apparatus according to one embodiment of 
the present invention; 

Figure 2a is a microscope photo showing a sample of heat sink in an IC package 
10 deflashed by a prior deflashing method using YAG laser irradiation at 300 mJ/cm 2 ; 

Figure 2b is a microscope photo showing another part of the same sample deflashed by 
a prior deflashing method using YAG laser irradiation at 300 mJ/cm 2 ; 

Figure 3a is a microscope photo showing a sample of heat sink in an IC package 
deflashed by a prior deflashing method using YAG laser irradiation at 720 mJ/cm 2 ; 

15 Figure 3b is an X-ray photoelectron spectroscopy (XPS) Cu2p spectrum of Fig. 3a; 

Figure 4a is a microscope photo showing a sample of heat sink in an IC package 
deflashed by the method of the present invention using C0 2 and YAG laser deflashing. 

Figure 4b is an X-ray photoelectron spectroscopy (XPS) Cu2p spectrum of Fig. 4a; 

Figure 5a is a microscope photo showing a sample of heat sink in an IC package 
20 deflashed by the method of the present invention using CO2 laser deflashing; 

Figure 5b is a microscope photo showing be same sample of Fig 5a deflashed by the 
method of the present invention using YAG laser deflashing; and 

Figure 5c is an X-ray photoelectron spectroscopy (XPS) Cu2p spectrum of Fig. 5b. 

Refer now to Figure 1. The apparatus for deflashing IC packages according 10 one 
25 embodiment of the present invention comprises a first laser 10. The first laser is a CQ 2 
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laser thai generates a laser beam 20 in the infra-red range, in this embodiment, with a 
wavelength of approximately 10.6 u.m. 

A galvanometer 30 for first laser 10 is used to scan the CO? laser beam 20 onto an 1C 
package 40 along a predetermined path. A mask 50 is used lo expose only the flash 
5 area on the IC package 40 to laser beam 20. The IC package 40 with the mask 50 is 
^placed on belt conveyor subsystem 60. After the first laser deflashing, the IC package 
40 is carried from position A to position B by the belt conveyor subsystem 60 for 
following a second laser deflashing operation. Meanwhile, another IC package can be 
carried to position A for its first laser deflashing. 

10 A second laser 70 is in this embodiment, a YAG laser for generating a YAG laser beam 
80 having a wavelength of 532 nm or 1064nm. A galvanometer 90 for the second laser 
70 is used to scan the YAG laser beam 80 onto the IC package 40 as it passes along its 
predetermined path. 

An exhauster 100 is used to take away flash debris removed by CO2 and YAG laser 
15 deflashing. A gas blower 1 10 is also provided to reduce heating of the IC packages by 
blowing gas, such as compressed air or N 2 gas through a nozzle onto the packages. 

As shown in Figures 2a and 2b, one sample of heat sink was deflashed according to a 
prior art laser deflashing method. A YAG laser was used with. 5 wavelength of 532 nm. 
The pulse duration is 7 ns. The laser fluence was 300 mJ/cm 2 and pulse number is 4. 
20 At an irradiated area 210, fresh heat sink surface can be seen. A thin layer of flash 
exists at non-irradiated area 220 as shown in Figure 2a. This indicates that thin flash 
can be easily removed by YAG laser deflashing. However, a thick layer of flash at 
irradiated area 230 in Figure 2b cannot be removed by YAG laser deflashing at 300 
mJ/cm 2 and 4 pulses. 

25 Figure 3a is a microscope photo showing an sample of heat sink in an IC package 
deflashed by a prior art deflashing method using YAG laser irradiation at 720 mJ/cm 2 
and 10 pulses. Although thick flash in area 250 has been removed, damage to the heal 
sink surface has taken place. Figure 3b is an X-ray photoelcclron spectroscopy (XPS) 
Cu2p spectrum of the same sample of Figures 3a and 3b a after YAG laser deflashing at 
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a wavelength of 532 nm, a laser lluence of 720 mJ/cm 2 and a pulse number of 10. Four 
peaks are observed in the XPS Cu2p spectrum as shown in Figure 3b. This indicates 
that damage such as oxidation of heal sink has taken place. Comparing Figures 2 and 3 ? 
we can conclude that a YAG laser can only remove thin flash without damage at low 
5 laser fluence and pulse number. A YAG laser cannot remove thick flash without 
damage. The same effect was observed after deflashing using an excimer laser. 

Figure 4a is a microscope photo showing a sample of heat sink in an IC package 
deflashed by the method of the present invention in apparatus described with reference 
to Figure 1. A first laser deflashing operation was carried out using the first laser 10 at 
a power of 10 W, pulse duration of 20 u:s, a repetition rate of 2000 Hz and a scan speed 
of 5 mm/s. Subsequently, a second deflashing operation was performed using a the 
YAG laser 70 at a wavelength of 532 nm, a laser fluence of 300 mJ/cm 2 and a pulse 
number of 4. As shown in Figure 4a, flash in area 260 has been removed by the method 
of the present invention without damage. Figure 4b is an XPS Cu2p spectrum of the 
same sample of Figure 4a. Comparing the XPS Cu2p spectrum of the heat sink with the 
standard XPS spectra of Cu2p observed in copper, cuprous oxide and cupric oxide, it 
was found that the XPS Cu2p spectrum of the heat sink is the same as the standard XPS 
Cu2p spectrum of copper. Therefore, no damage such as oxidation of the heat sink 
surface has taken place by the deflashing operation embodying the invention. 

20 Figure 5a is a microscope photo showing a sample at heat sink in an IC package 
deflashed by the method embodying the present invention using CO2 laser deflashing. 
The heat sink is made of copper. The pulse duration is 20 u.s and the repetition rate is 
2000 Hz. The power is 10 W and scan speed is 5 mm/s. It is found that top layer of 
flash in area 270 has been removed and a thin layer of flash still exists on the heat sink 

25 surface. Figure 5b is a microscope photo showing the same sample of Figure 5a 
deflashed by the method of the present invention using YAG laser deflashing. The laser 
fluence is 400 mJ/cm 2 and pulse number is 2. The laser wavelength is 1064nm and 
pulse duration is 7ns. It was observed that the thin flash remained on the heat sink after 
CO2 laser deflashing has been removed without damage as shown in area 280 of Figure 

30 5b.' Figure 5c is an XPS Cu2p spectrum of the same sample of Figure 5b. Comparing 
the XPS Cu2p spectrum of the heal sink surface with standard XPS spectra of Cu2p 
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observed in copper, cuprous oxide and cupric oxide, il was found thai XPS Cu2p 
spectrum of the heat sink surface is the same with standard XPS Cu2p spectrum of 
copper. Therefore, no damage such as on oxidation of the heat sink surface has taken 
place. Therefore, the present invention can be used to effectively remove thin or thick 
5 flash without damage. 

The present invention may be embodied in other specific forms without departing from 
the spirit or essential characteristics thereof. The presently disclosed embodiments are 
therefore, to be considered in all respects as illustrative and not restrictive, the scope of 
the invention being indicated by the appended claims and all changes which come 
10 within the meaning and range of equivalency of the claims are therefore to be embraced 
therein. 
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Claims: 



1 . A method of deflashing IC packages comprising the steps of: 

5 directing a first laser beam in the infra-red frequency range onto flash area 

for removing top layer of flash; and subsequently 

directing a second pulsed laser beam onto the flash area at low laser fluence 
and pulse number for removing the thin layer of flash remained after application 
of the first laser beam. 

10 2. A method according to claim 1, wherein the first laser is a CO2 laser. 

3. A method according to claim 1 or claim 2 in which the first laser beam has a 
wavelength of approximately 1064 nm. 

4. A method according to any preceding claim in which the first laser is operated in 
pulses of length in excess of 1 |as. 

15 5. A method according to claim 4 in which the first laser is operated in continuous 

wave mode. 

6. A method according to any preceding claim in which the first laser has an 
intensity of approximately 10kw/cm 2 . 

7. A method according to any preceding claim in which the second laser is a YAG 
20 laser. 

8. A method according to claim 7 in which the second laser has a wavelength that 
is between ultra-violet and infra-red. 

9. A method according to claim 8 in which l he second laser has a wavelength of 
approximately 532 nm or 1064nm. 
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10. A method according lo any preceding claim in which the second laser is 
operated in pulses. 

1 1. A method according to claim 10 in which the pulse duration is between one fs 
and 1000 ns. 

5 . 12. A method according to claim 1 1 in which the pulses are of duration not greater 
than 100ns. 

13. A method according to any preceding claim in which the second laser has a 
fluence of less than 1000 mJ/cm 2 . 

14. A method according to claim 13 in which the second laser has a fluence of 
10 ' approximately 300 mJ/cm 2 . 

15. An apparatus for deflashing IC packages comprising: 

a. a conveyor system for carrying IC packages to appropriate position; 

b. a mask placed on IC packages for exposing flash area to laser beams; 

c. first and second lasers for generating laser beams; and 

15 d. a scanning system for each laser; 

wherein the conveyor is movable relative to each laser beam, the two 
galvanometers being used to scan respective laser beams in turn on a flash 
area of the IC packages. 

16. Apparatus according to claim 15 further comprising an exhauster for removing 
20 flash debris. 

17. Apparatus according to claim 15 or claim 16 in which the first laser is a CO2 
laser. 

1 8. Apparatus according to any one of claims 1 5 lo 1 7 in which the first laser is a 
pulsed laser. 
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19. Apparatus according to any one of claims 15 lo 17 in which ihe firsi laser is a 
continuous wave laser. 

. 20. Apparatus according to any one of claims 15 to 19 in which the second laser is a 
YAG laser. 

5 21. Apparatus according to any one of claims 1 5 to 20 in which the second laser has 

a wavelengtrfor 1064 run or 532 run. 

22. Apparatus according to any one of claims 15 to 21 in which the second laser has 
predetermined pulse-duration. 

23. Apparatus according to claim 22 in which the predetermined pulse duration is 
10 between 1 fs and 1000 ns. 

24. A method of deflashing integrated circuit packages substantially as herein 
described with reference to the accompanying drawings. 

25. An apparatus for deflashing IC packages substantially as herein described with 
reference to the accompanying drawings. 
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Method and apparatus for deflashing of integrated circuit packages. 
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This invention relates to a method and apparatus for deflashing integrated circuit (IC) 
packages by laser irradiation. The method and apparatus include two lasers scanning 
flash area for performing deflashing operation. C0 2 laser is used to remove top layer of 
flash and YAG laser is used to remove the thin layer of flash remained after CO2 laser 
10 deflashing. C0 2 laser deflashing and following YAG laser deflashing can effectively 
remove flash and avoid damage of heat sinks as well as leads and bars in the IC 
packages. 
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LICENSE FOR FOREIGN FILING UNDER 
Title 35, United States Code, Section 184 
Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTE D 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted 
under 37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof 
unless it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 
1.53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export of technical data. Licensees should apprise themselves of current regulations 
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, 
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Office of 
Export Administration, Department of Commerce (15 CFR 370.10 G)); the Office of Foreign Assets Control, 
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 
5.12, if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months 
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy 
order under 35 U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 



